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Introduction 



Historically the use of visuals in instructional -naterial has not been 
based on an empirical foundEtion. Dwyer (13723 states that the Droduction of 
visual illustrations is usually "based on the subjective feelings of the 
desionsr about what is^ best,.jthe_accessabiiity of raw inf onnation, the avail- 
ability of materials, the cost, the attractiveness o£ the finished' product 
and the availability of a ready mar^etjJ' ' 
- A great deal of money, time and energyhas thus been invested in what may 
?fJ'4l^^ be inefficient and or ineffective instructional materials. Dwyer 
(1972; lurther states, "In essence, research should move in a direction to 
e|tablish guidelines for the use of visuals that will maximize the probability 
Sn&t^theiT use ytll ensure that the desired kinds of learnin" will occur ' 

Several researchers have already begun to establisli needed guidelines 
for the use of visuals. Van Mondfrans and Travers (1964) investigated the 
effect of iiresentrng a list of stimulus materials in three presentation modes 
(audially, visually, and audiovisually) on student learning. It v/as obsarved 
that using two sensory modalities has no advantage over using one modality 
in the learning of material that is redundant across modalities. Hartman t'lSfil) 
presented information m audial, print, and pictorial fonir both indivisually 
and in combination. He observed that multiple channel presentations do not 
produce increases m learning over single channel presentations unless the 
situation in which the learning is elicited also contains the necassary 
additional cues. In a reviei/ of thirty studies of channel comparisons, Hartman 
Uy&lJ concluded that when related materials were presented throuffh either 
one cliannel alone or through two •channels , there appeared to be an advantace 
m using a combination of channels. In discussing a principle called cue 
summation, in which cues a^-e presented in two sensory modalities and elicit 
the same response thus suminating to increase learning, Severin (19671 states 
that, laultichannel comiiiunications which combine words- with related or 
^1|X|^ Illustrations will provide the greatest gain because oT the summation 

cueb between channels. .. assuming that the rate of presentation will not 
exceed the ■capacity of receivers to process this information,,.," Ketcham and 
^^^^^ohs^rv^d that the use of audial instruction which was associSed 
with visual images produced an increase in fact learning. Hoi^ever when 
delJealedT"''^^ ""^^ projected with the same audial instruction learning 

tn e-J^,^^"" ?® concluded from this research that tjx^aa of -visuals designed 
to comple^nent audial and printed , instruction .does not automatically imprSve 
r^ent, learning (Dwyer, 19721. It can further be concluded that additional ' 
research IS neetTed which will systematically determine why, when, and how 
to use; visuals appropriately, . ^ 

^4e, f-??-°l visualization that needs to be looked into is the use of 

(h add'to'ilf Tra^«"Jl3f43 observed that visual embelUs&mlnts 

Jmnhf • the realism of a visual display (as when color is added), (2) 
emphasize particular parts of a transmission (use of humor)- (Sldraw attention 
to particular parts of a display (background color, arrowl ' J^"'' attention 
,r^. f?'"*" research on ombelliRhmcnt has already been undertiken. mainly in the 
irea of cognitive skills, and results have generally favored the unembelli nJ^I 
/ersion. Lumsdaine and Gladstone (19S8) used a slide^fiL Cmmographrio^ 



3 



a paired associate learning task concerning the TIearnin!T u€ a phonetic alphabe* 
It was observed that the introduction of cartoons and liumorous sound effects 
decreased the amount of leaTning. ;!clntyre (19S4) studied the effects of 
humor in a training film compared with two other film versions, one substitu- 
ting print titles indicating content in place of humor snd the other a straighi 
forward film version. The humorous version included huiaorous narrator comments 
trick photography, and fast and slow motion. Results indicated that more was ' 
learned when print titles were substituted for humor, and no difforenca was 
observed between tlie humorous and straightforward film versions. In a study- 
reported by Travers Cl964b) two gToups. of subjects were presented two sets 
of nonsense syllables in succession. One group saw slides containing black 
letters on a white background and another group saw the same syllables but in 
various colors and superiraposed over a brightly colored background. Both 
groups were then presented another- group of syllables on audio tape. The brighl 
ly colored visuals produced greater learning of their content, but resulted 
in lesser learning of the syllables preserited through the audial version 
thus leadins Travers to conclude that devices used to draw attention to ' 
material presented in one sense modality tend to depress information received 
through another modality. 

Baker and Popham ClSfiS) and Popham (1969) researched the use of pictorial 
enibellishment as it relates to both cognitive criteria (performance measures)' 
and affective criteria Cattitudes toward the instTuction) . In the earlier 
study the assumption ivas made that if subjects feel positive about the 
instruction, they will feel positive about the subject matter of the instructio 
In both studies cartoon-embellished slide-tape instruction was compared tp 
.unerabe 111 shed slide- tape instruction. No differences were observed on the 
cognitive measures in either study, and only in tlie earXier study was any 
difference observed for the affective measure, this favoring the embellished 
version. Attitude toward the subject matter was not measured. 

Several areas or visual embellishment are presently in need of investiga- 
tion. Research is needed which will investigate the value of cartoon-embellish- 
"^"^ in instructional modes other than audiovisual presentations. Furhhermo-re, 
the ability to change learner attitude towards the subject mattercould be an 
important function of visual embellishment, if it can be shown that such 
*^J®^^?^°"2hiP indeed exists. Thus research is needed which will study the 
affective value of visual embellishment as it relates to learner attitude 
towards the subject matter of. instruction. 

The present study extends the work, of Popham in that cartoon-embellished 
programed textual material was investigated in terms of its effect on student 
sKills performance Coperation of audiovisual equipment), attitude toward ' 
the instruction, and attitude towards the subject matter of the instruction* 
It was hypothesizwd that ,the use of cartoon-embellisliraent of textual material 
will have no effect on learner performance on skills criteria, but that it 
will have a posmtivc effect on learner attitude towards the instruction and 
the subject matter of the instruction. It was predicted that in the present 
study the version of the instruction Cembellished or unembellished) will have 
no effect on subject performance on the skills performance measure. It was - 
predicted that subjects receiving the embellished version will have a more ' 
positive attitude toward the instruction. It was also predicted that subiects 
receiving the cartoon-embellished version will have a more positive attitude 
change toward the subject matter tlian will subjectfs receiving the unembellis&fid 
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i)ef io.i tions 



For the puTposss of this ntady, cartoon is defined as "a line drawing 
that is symbolic and is intended as hurnur, caricature." (V/cbster's Third New 
International Mctionary of the English Language Unabridoed) , For the purpo-.*»s 
of ease of production and replication, simple lino drawings without detail 
or shading were used. Instruction was on the operation of a reel-to-reel tape 
recorder, and the cartoons represented visual puns of the instructional ^-onten 
caricature:.. o£ the equipnient about which the instruction deals, and pcr<-oni£^- 
cmtions of thu equipment and materials. Cajj^atiire is defined by Wobster's Th' 
Internatio 'al Dictionary as "exaggEration by mcHns of d-ili'-rfi-r + - simpli^^icatic 
and citen ludicrous distorticn of parts orcharicteristics. " An example ^o£ ' 
personific.txcin would be a visual of a chaTactcjr with a head like a lever 
runnina along a narrow slot v/hich represents a lever which- "runs alon^^ a 
narrow slot . " 

Webster'^s Third New Internatienal Dictionary defines embellishment as 
follows, dpcoration, adornmeA*^^ tc enhance, amplify, or gSTnish by era^ouatio^ 
with= inessential but decorative or fanciful details." Travers C196Sa) s tate-^ 
the following, "Embellishjnents do not add information, and what they do add 
is often not even Temotely relevant to the message that the audiovisual 
instructional device is designed to convey." EmbellisJnr.ents in this study 
containsd humor to_ "emphasize particular parts of a transmission." (T^ave-^-- 
1964a), Travers also describes embellishment as a technique for direct^ rg* ^' ' 
attention Cemphasis through humor) .''Relevant (ombcllisliraent ) devices I'nriudr 
any einphasis technique that is ^elaCed to the specific information to^be''t-an^ 
mitteu. Thus lino drawings and caracatures with humorous intent xmre uned ?s 
cftrtoon-cmbellishmonts. The iristrnction was in linear programed form.ct, and 
there was one cartoon- embellisiimeiit per instructional frame. 

Mi^iHia channe is definsd as th.-j difference in student scores on a six 
Item pro- ana post-instriictional attitufle survey using a Likert-type s^al« 



Subjects 



Subjects were selected from approximately two hundred students e^-roUod 
in the course _ Audiovisual Jaterlsls and Procodures in Educatien" at A^UoPe 
State University, During a leeture session all students were f»iven a foi— ' ' 
item questionnaire concerning their knowledge of the operation of a ^(^^i '-.tc. - 
reel tape recorder. Eighty-five students vrith two or more blank or in-o-ru-^t 
answers were considered as inembers of the subject population for this stu^^J 
A number was assigned to each of the oighty-five students. iJsi^g a tab^c r^' 
randoin numbers and a methcd of sampling with replacement, subjects wer- 
assigned to two treatment groups. Due co subject mortality, sixty-eich*- 
subjects received instrr.ction. Thirty-three subjects were in the embellioh-a 
group., while thirty-five subjects wcry in the non-embellished rroup 



Criterion nleasures 



Three criterion measures were emrinyod. The first was subjects' renonse'^ 

me4L?n°''^r°"^^^-"''E^?r'1 ^""^^^^^ pretcst/posttest Likert-type questionnauk 
nioasuring change m attitude tnwar-ns the sv.bject matter. Both the pretest rrd 
the posttest were identica:, each ccntaininn six statements followed by a 
five choice (strongly agree to ntrongly disanreej rating scale. 
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The second criterion was a tv/en ty- 1 tein posttest porformaacc chGcklist 
on subjects' abiliLics to parform the tcrininal objective of the programod 
instructioiu 

The third criterion v,'as subjects' responses on an anonyinously conipleted 
(coded) four-item Likert-type questionnaire which required rsting the 
iristructional program in terms of intarostj enjo>Tncnt. and learning, A fourth 
item asked students to rate v/hether or not hoy v/ould liko to Icarn'^to operate 
other audiovisual equipment i/ith instruction similar to the prosram they had 
just completed. This questionnaire v/as administered on a post test -only basis. 



Materials 

Two versions of a linear programed text designed and revised until 
effective (90% of the learners peifeTin successfuliy on 901 of the objectives) 
by the experimenter v/ere used in this study. Both o£ the rnstructiona.l 
versions ware identical in form and length, with the exception of the addition 
of cartoons to tlie embellish^^ version. The instructional franies were designed 
according to the "small stops'^ aprroach defined by .Tarkle (1969), The instru- 
tioiial programs were designed to enable the learner to be able to operate a 
Wollensak reel-to-reel monaural tape recorder. 

The programs were tested on students in another audiovinual course ent_^t2 
"Audiovisual Prac^-ices", Based en this tryout, necessary revision and rotestin 
of th^ programs were dene in order to produce an '^effective" ins tructicnal 
product* 

Qne version of the programvcontained cartoon-einbellislimeiits (as defined 
in the Introd u ctio n) . The verbal material was clearly isolated from the 
cartoons by placing the Verbal material in a rectangla. There was one 
cartoon with each instructional frame of the embellished version. There were 
t\yenty-two frames and cartoons in the program* 

The other mns tructional version was idantical to the embellished versicn ' 
in tsrms of verbal ccntent, bit no cartoon-enibollishm^nts were included. 

Along with the textual program-, k V/ollensak reel-to-rael nionaural tape 
recorder (model AV) . v/ith tape and microphone^ was provided so that practice 
could occur during instruction, 

ProceduTe . ' 

Course lab instructors assisted in the admiiiistrRtion of treatments and 
in giving directions. Each of fnur lab inr.tructors was given written direction, 
and asked to rehearse pricr to the time of treatment. 

There were twp instr'ictional troatm-inJ-.s , thn embGllls'hed and the 
unejnbellished versioiis. Subjects v;ere a.isi.nnsd to one of the treatments as 
described in the Subj ects •^nctian. 

Subjects rece'ivod the treatm'^nt's anci wcr'3 tested during the meeting 
time of their laboratory cIass. After the session began, subjects were told 
thnt they were going to participate i:i research related to instruction on tH 
operation of a tape recorder. They were called into another room where they 
filled out a pre- instruction attitude survey, worl^ed through the instructi/'u , 
were checked out on the operation checklist by their lab instructor, and 
filled out two popt-inntructional r.ttitude surveys. Subjects were also achu-f 
to^indicate the time in-.truction began and ended. Those subjects in the 
ercbcllished ^,,,1-,^ '.'arc asked to respond to a question dealino with the degreF, 
to which they Icokod nt the cartoons. Also, since practice was allowed, sub;cc 
Q^Q ashed how many times th^ty practiced the entire procsss. 
ERIC 
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The experimental design used was a pretest- treatment-posttest desicn with 
random assignment of subjects. 



For the purpose of analysis, the data was considered in terms of six cri- 
terion variables: (1) scores on the equipment operation checklist, (2) diffcrenc 
scores, measuring change from pretest to posttest, on attitude tov/ard the 
subject matter, (3) rating of the instructional program Ih terms of desire 
for additional programs o£ a sinilir nature, (4) rating of the instructional 
program in terms of interest, (5) rating of the instructional program in terms 
of enjoyiricnt, (6) rating of the instructional program in terms of learnin«T 

For each of the criterion variables 1, 3, 4, -5, and 6 a t-test was uted 
to compare the mean of the embellished group with the mean o'f the, non-embellishe 
group. For criterion variable 2, (attitude toward the subject matter) each 
subjects pretest score was subtracted £tom his posttest score. Difference 
scores were computed, and a t-iest was used to compare . the mean difference score 
iMeans, standard deviations, and standard errors were diso compilted for e. 
group on each criterion variable. 



Results ■ - ' 

In table 1 the means, standard deviations, and standard, errors are presente 
for the two treatment grours on each of the six criterion measures. As can be 
seen, the first two measures indicate slightly greater means for the non-embel- 
lished group. The last foT measures indicate slightly greater means for the 
erabellished group., It should be noted that for criterion miasures 1 and 2 a 
high score was desirable. For crifierion measures 2 through 6 low scores were 
desirable. Thus all measures tend to favor the unembellished version, but always 
by a fraction of a point. 



Insert Table 1 about here. 



Table 2 indicates the t-tests performed on each of the six criterion moa- 
i.ures to compare the means o^ the two groups. It should be noted that no 
significaiit difference was observed on any of the criterion measures 



Insert Table 2 about here 



The mean time spent on the instructional programs for each of the two 
groups was very similar. The embellished yroup averaged 40.12 minutes of instruc 
tional time spent, while the non-embellished group averaged 42.57 minutes of 
time spent. 

if cir? ""fan ""nib or of times that an individual practiced the operation was 
+1 ^® ^*^dition to the practice required during the instruction) . for 

me embellished group and ,80 for the non-embellished group. This also repre- 
sents quite similar results for the two groups. 

_Er!c 7 
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Discussion 

The purpose of this study was to d0terinine the effects of cartoon-embellis: 
programed textual material on student skill performance, student attitude 
toward the instruction, and student attitude change toward the subject matter 
of the^instruction. 

^.-"^""^ No significant differences were observed for any of the criterion measures 
/ In terms of the performance measure, these results confirm the earlier work of 
: Popham and the prediction that no observed differences would occur. Since the 
embellisliments added no new information, and were at best redundancies of the 
verbal content, no additional learning was expected to occur. 

In terms of attitude toward the instruction^ it was predicted that this 
would be in favor of the embellished version. Several factors might have reducai 
the potential for this result to occur. It was observed Cbmsed on the question 
to be filled out at the end of the program) that students in the embellished 
group did not attend to the visuals^ as much as was expected, IVhen asked to circ: 
the term which^'b%t described the amount of cartoons looked at (all,. most> some 
very few, nonej , the greatest number of subjects circled some* In fact a freque] 
curve ofthese responses approaches normality with the mean and mode at some ^ 
This certainly diminisnes the potential effect of cartoons in the programed 
text, ^ ^ 

The same can be said for the lack of difference in attitude change toward 
the subject matter. In addition one might conclude that attitude toward subjct 
matter may take more time than a forty minute program* 

It appears quite possible that given the choice of attending to the cartooi 

.emtollisliments embeliishments or not attendingfto them in a programed text, 
that students will often^ select the latter choice. This choice is not available 
in a programed audiovisual program. Thus embellishments may be more Justified 
in an audiovisual program. Caution' should be taken in generalizing these result; 
to programs to programs requiring visualization and to programs using a 
different ratio of embellishments per frame. Perhaps a more detailed type 
of cartoon embellishment would also produce different results. If designers 
of programed textual instruction are considering a program with the type of 
embellishment mentioned in this study, they should perhaps spare themselves 
the time and expense needed to prepare and produce such cartoon-embellisfiments* 
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Table 1: Means, Standard Deviations, and Standard Errors For Subjects 
Using the Embellished and Non-embellishod Programs 

Criterion Embellished Groups ' N on-embe llished Group^ 

X S.D. s.E. " 1 

1, Equipment operation 

checklist scores 18.94 1.48 .257 19,03 1.12 



,190 



2» Attitude toward 

subject matter 1,79 3,12 ' . 543 1,83 2. OS 347 

Cposttest minus ^ 
pretest) 

* 

3* Rating program in - ' 

terms of desire 

for additional i^gi ^77 ^^33 ^ gg 

programs ^-o^ ii^i 

4. Rating program in • .; 
terms of interest 2.03 .77 .134 1.86 .69 .117 

5. Rating program in 

terms of enjoyment ' 2.30 .73 .127 2.06 .84 .142 

6. Rating program in ■ • . " 

terms of learning i.82 ..73 .127 - 1.74 .70 .118 



note a b 

n=33 n«3S 
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TKble 2; t-test Ilcsults on the Six Criterion Measures 



Criterion 



1, Equipment operation 
checkiist scores 

2, Attitude toward 
subject matter 
(post minus pre) 

3, Rating program in 
terms of desire 
for additional 
programs 

4, Rating program in 
terms of interest 

5, Rating program in 
terms o£ enjoyment 

6, Rating program in 
terms of learning 



F Value 
(variance) 



1,73 

2. 32 

1,13 



1.24 
1.32 
1,08 • 



T Value 
(means) 



D.F, 2-tail probability 



note 



-.28 
-,06 

,13 



.98 
1,29 
.44 



66 
66 



66 
66 
66 



.780 

.950 

..897 



*.332 
*202 
.66S 



68 All t-tests are based on a pooled variance estimate 
except for criterion 2 which is based on a separate 
variance estimate ^ since the F-test for variance 
was significant. 
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